A thermostable sugar-binding protein from the Archaeon Pyrococcus horikoshii as a probe for the development of a stable fluorescence biosensor for diabetic patients.
In this work is presented the first attempt to develop an innovative ultrastable protein-based biosensor for blood glucose detections. The gene of a putative thermostable sugar-binding protein has been cloned and expressed in E. coli. The recombinant protein has been purified to homogeneity by thermoprecipitation and affinity chromatography steps. The recombinant protein is a monomer with an apparent molecular weight of 55,000 as judged by gel filtration and sodium dodecyl sulfate polyacrylamide gel eletrophoresis. Circular dichroism experiments showed that the protein possesses a secondary structure content rich in alpha-helices and beta-structures and that the protein is highly stable as investigated in the range of temperature between 20 and 95 degrees C. Fluorescence spectroscopy experiments demonstrated that the recombinant protein binds glucose with a dissociation constant of about 10 mM, a concentration of sugar very close to the concentration of glucose present in the human blood. A docking simulation on the modeled structure of the protein confirms its ability to bind glucose and proposes possible modifications to improve the affinity for glucose and/or its detection. The obtained results suggest the use of the protein as a probe for a stable glucose biosensor.